The main idea of our approach insertions/substitutions applied to random hidden ancestors of the same preset smaller length. 3. The immediate goal of the analysis is estimating the common probabilistic profile of the hidden ancestors as a sequence of independent probability distributions over the alphabet of amino acids. 
Hypothesis 2
The length of the random ancestors n j n ∈ Ω ϑ is fixed, and their elements 1 ( ,..., ) j jn ϑ ϑ are drawn from the amino acid alphabet in accordance with a common sequence of independent probability distributions A ( ) ( ), 1,...,
The sequence of these distributions forms a probabilistic profile of the "fuzzy" common ancestor
Hypothesis 1
Each sequence in ( , 1,..., )
has evolved from a specific ancestor ( , 1,..., )
Hypothesis 2
The length of the random ancestors n j n ∈ Ω ϑ is fixed, and their elements 1 ( ,..., ) j jn ϑ ϑ are drawn from the amino acid alphabet in accordance with a common sequence of independent probability distributions A ( )
n n p ∈ Ω ϑ β ϑ be the respective parametric distribution family.
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Hypothesis 1
Hypothesis 2
The sequence of these distributions forms a probabilistic profile of the "fuzzy" common ancestor 
Hypothesis 1
Hypothesis 2
be the respective parametric distribution family. Unilateral alignment of the ancestor to the resulting sequence
The first intermediate goal of the analysis
A preset probability distribution:
Random noncompressing transformation of the ancestor
Three constituents
1. Random structure of the transformation: Unilateral alignment of the ancestor to the resulting sequence
A preset probability distribution: Unilateral alignment of the ancestor to the resulting sequence
A preset probability distribution: The likelihood estimate:
Maximum-likelihood estimation of the common profile
The general scenario once again:
-the given finite set of amino acid sequences independently generated from the unknown probabilistic profile ( ) 20 , 1,..., i i n to be estimated. = ∈ = β β R Thus, the likelihood function is the product:
The likelihood estimate:
The essence of the iterative EM (Expectation-Maximization) procedure aimed at solving this optimization problem is based on the fact that the given set of proteins
is considered as the observable part of the two-component random object )
is the collection of sequence-specific transformation structures.
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is the collection of sequence-specific transformation structures. Random structure of the transformation: Unilateral alignment of the ancestor to the resulting sequence
is the collection of sequence-specific transformation structures. The likelihood estimate:
is the collection of sequence-specific transformation structures. 
is considered as the observable part of the two-component random object ) 
